Birth of healthy calves after intra-follicular transfer (IFOT) of slaughterhouse derived immature bovine oocytes.
To circumvent the negative impacts of in vitro culture on bovine embryos, we have recently established a new method, the so called intra-follicular oocyte transfer (IFOT), enabling in vivo fertilization and in vivo development of in vitro matured oocytes up to the blastocyst stage as well as to term. In this study, we raised the question whether immature bovine oocytes could also be transferred into a pre-ovulatory follicle to support in vivo maturation prior to subsequent in vivo fertilization, in vivo development as well as to term. To unravel that question, a total of 791 immature oocytes were transferred in groups of ∼50 into pre-ovulatory follicles of 16 recipient heifers. Consequently, we were able to recollect a total of 306 structures 8 days thereafter (38.5%). All in all, 12 heifers (75%) gave embryos developed to the morula or blastocyst stage in addition to the expected native embryos. Among all recollected structures, 40.1% had developed to the morula and/or blastocyst stage, meaning a total efficiency of 17.3% based on all transferred oocytes. Of impact, IFOT-embryos reached significantly higher developmental rates to the Morula and/or blastocyst stage until day 7 compared to in vitro cultured control embryos, despite being derived from the same charge of slaughterhouse ovaries (40.1 vs. 29.3%). This implicates a beneficial effect of the follicular environment for the intrinsic quality of the fertilized embryos during maturation and for subsequent developmental rates up to the blastocyst stage. Finally, the birth of two healthy calves after transfer of frozen-thawed IFOT-derived blastocysts to final recipients established the first proof of principle that IFOT of immature bovine oocytes generates bovine blastocysts bearing developmental capacity to term. Likewise, to the best of our knowledge, these calves are the first calves derived from full in vivo development of immature slaughterhouse derived oocytes. Thus, the results of the present study clearly demonstrate that IFOT of immature slaughterhouse-derived oocytes is now a feasible technique. Since efficiencies following IFOT achieved within the present study were improved compared to previous studies, IFOT now offers an attractive option for designing new scientific experiments.